IS-€fl-00 lltOI VDN -T«chnivchf Univtrritat PATOH 



T^flfl P.07/26 MOO 





OnHCAHHE 



<ii4(>025l4 



E 21 □ 29/10 



T^^^S^wiMMivfr myHHcHtesmM>v«toi»eip«4 mmtmvoct oy;po»;tfi Toxuttim 



luiaxsxi^ » otowmofl «ofla»HHa» axim«a- 
-xptf^ m c^MMlffie, xsoctteOT«Be oGmchr* 

, pacuKPHeMKm nnwiftipii n yaen 



to ycrpoacrrM 9 qucsMiti^. 

AWHOCXH paO^w ycxportcTBa. 

^»TO 9 yCTpoir45TTO iV>*t yCWin^HKH Jl/:^^ - 
THBPCOpHPOBaatimB «OpftyC C 5flJCp«<WJ«HHWM 

canui* anacTfcipa en upajccinfrrtoro jsgp^- 
^ f4efic0iniiv. nocjiej(i»Ha etfinojiHeu s 

MyrpM tcopuyc* cp«Hhkmh mrH6iAMK 
STynM c ceapioM Art*" c?figpJioii»a«Moro Wa- 
pa II MCfHKflMi HA napyrhoo iiofiepjcMoc- 

pAJXiiMMifo oracpcrrita ;ush P'lamoia&HHH 
B M»(JC noaixpywHeeiKijtx yflov«>»f ycra- 

Ha ♦nr. 1 aaoepa;i>«Mo ycrpoftcTao^ 



35 



1S/D9 '00 YRI 12:9a ITX/RX NR A4d0] 

BEST AVAHABLE COPY 



VON -Tichnlicht Ualvirsitftt llHRav PATM W-WH-IMBBS 
I 1002514 



4 



(u< 3 - paspea I>-E ua ^Mr. 1| 

H«i 4 M 5 - yctpQ^CThQ B pa&oveH 

nniiCBKatiKH ^ Nft • * to JKe# nocsne 

OKOM«fa«lusr pctCSoriii* 

ycrpORCTBO (0Hr. 1) COCTOMT Ma £ 

cDcrraBftoro rconoro nep^opMpoBaHHoro 
t(0|>nyea 1 c uajiexuH na Hero »ii<»MW- 
UUM TpyOxaxwa ^JieMoMrdrt 2. Hosepx 



KpenMTCH Tit Kcfjrtiycy 1 fipH noMpftiH 
TO vppnyfca, «Meww jaw«ww« o»- ^ 

GR TOia^Tt^ 3 fipA onycate yo^poRcTM 

4ioit nwuDWPfr OlJ^raiWBWffnc^i nepc- 
Mi«tfHica f ffl^fl«x cpostiwft ana- 

TDp^' cBin^^ » oeawp 2. 
n rtepeKfpofiaei » J»fc aeH«nvii.Htfa Ka- 

-xra^cT c XLTjacxapcM 2, 1^ ;i)»a*il««»W 
oDpcfloniCmorQ ffaaaawnflw «o MiyspeBBeft 
mauujovB xpyts h »ii»CTifBI>«o pJiemeitTa 
2 fimcrmfr ^ jio^opi«ipye*eir v ffpuwiia*^^ 
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npB Kcyropprt- cpe3HaH itotKHt^Ka 10 paapflr 



MaiiT 13 (^ur. 5). npe3itn«opQM«HMM« 
CPQ2 s/iBMeHTa 11 npu napeMeoiemiit 
pxyw^i 7 KCKJno^taGTCR »a cs«* roro, 
Hto ^ipoccajiKpoaaNlie kkakocth, Mirec- 
HHmusi MS Kopnyca 1 WKramgancPi 
BTyjocofi 7 Hspes icart*i5po»aHiioe ot- 

pepcTHo^ ■ irpbuic9 6# co3jaaeT ni;i- 

paBJiuMecKMA jaeMaoep^ xoTopfem ooecne' 
YHBaat TViaBHoa 6e3 yAapa nepeMauie«He 

BTyjIKH 7. HPtl BTOM nO/lOKeMMM BXyiJKK 
7 (^nr, 5^ BlAmxM 3 QKasMBaiftTCR npo- 
TK» ynopoD 8. roA AiencTBHeM iipy)KMH 
9 ynopu 8 nepBPmsm^TQB imyrpji Kopnyca 
1 H yraiumsaiB^B » aueMKax d btvukvl 
1 l«i«r* S;. An^ fle4»pMaiu« n repne- 
Ti^af0^o nj»{UKaTic« k croHKe cKaaacKW 
HMxaen ^Otb iTiiBcmpH 3 AaBAeuMe B 
TpyteM emmet, ^MctitiwA rpy^sawn 
anaftwrnv 2 BpMo6peTacT nappona^a/tiiKyio 
^opMy, Bayeiv yerpoBcTBo npHcaycKaioT 
Ra onpewne^ayio BeniraiHy^ MarKeTaA 
• xpy6u BOUXJcocTi* B TteBfeUiax ee AaBAe- 
we AP BSBOcnigro IweAeAa, npousBO'^- 
A«v Aa^opMaaJUOo onKasi MdCTB nJiacropH 
J, 0Mne oifiOHqaHBA onepauHB no ycra- 

B<»BlPe nmCTUPR «ap«rt flOAfcOMOM HMCT- 

9K|t»^oeTii B xpyOW nomMomt Ao cpeaa- 
tt«ra laraimw 18 * npM vrour sryAica 7 ne- 
pe»ma«rrcir a KpaHHee KHBMee Aono^e- 
me (♦Mr. 6) . Oaa e bo BTyAM* 7 co- 
BwBMBTc^ 0 paTftranbSMM otbbpctmcm o 
B Kopi»y^ 1 K B4iy%p«H«««r nanocTih tp^ys 
TOoCaaaercH c BaTpyCwuM npocTpaHcrsoMr 
HTO otfeoTewaaBT ooopw»«»hb rpye 
npB nogawMe »HCxpywe»Ta. ynopu 8 

O0V4MOB » TBBOH llallOJBaHHIl # WPB KO- 

TopoH HOB»s ownk powecxBABfi occApe- 
AATCTBOttiiftia BeavbeM HHCBpyMeHva «a 
moMpxaoen. OBpeMBcnta BTymy 7 a 
KpasHee mpxtfea nonoMfme u aaMeHHs 
cpaaBbie BoeKeftTM 10 m 11 h* Hosue, 

rOTOBAT ycxpoftWBO AAX npOBCA^«X« 

cAaAyvimx enapatnoi no ycraHOBaa 
awexMpa^ » cKBaBocBax. yAodcT»a 
cOoplctf BACMBHT 10 KOKHQ ycrrawaB- 
'Alwasb B Bopnyco X boa BrymcOB 7« 
' yflepoMMHHv RAacTUPA 3 QipB cnyc- 

K0 BHcrpyXiBBTB B CBBaB:Hlty OCyMBCT- 
BABBTCa APK AOMOW VW* (pjfBMeHTO 

7 9), pawaacHBoro b wcakbH AacTB 
Kopnyca 1 (♦bp. I) m MBAiiio«ero«« 
OAVBHaABRiK BBpABfWo^t' Kpowe yKa^aH- 
ttoro, Horyx Ourfc trpwetmBu ysAa, 
oAftovBnKUB no BowcrpyKTKBTOMy HcnoJi* 
(leiApa M paaMeweimux a aepocBeB m h»«»^ 
RCA uaCTO BopAyca 1, BoaMoxeH « tbkoB 

SapuaBT yAttp J MCB BHHA obOAOHlCM 3# HPB 

iroTopOH scnan^ByeroB onHoatiaust y9M» 
paa»«e<aa«BUA b HH«MeB hbctb Kopnyca 
K paapyuaeraiA tmna^, ^MrCHpywapB 
oooAoncy 3 » Bapweft ee ^actb- Pas* 
pyioeicMe mrji^Ta b ocBo6oAAeHHB ooo- 
A0HXII 3 NOJCet tJwTB oc:yniecTBJi«MC> 
akCo npB Ao^opnauKM BAacTMVMoro 3ne- 
KeHTa 2, AM«o np» nepweiae«H>i BTyji- 
Rir 7« 
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[Translator's Note: Origina] Russian was very blurred. Guesses and other uncertainties marked 
by [?] when appropriate.] 
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(54) A DEVICE FOR PLACING A PATCH IN A WELL 

1 

The invention relates to drilling and operation of oil and gas wells, and specificaUy to 
devices that can be used for sealing locations of damage to the casing or a fluid loss zone. 

A device is known for placing a patch in a casing, including a [illegible, might be 
corrugation or corrugated] patch and [ill^ble, might be "securing at the lower end"] 
[illegible] hydraulic coring head [illegible, might be "with guide [illegible] and conical ram"] 

However, the use of the aforementioned device is associated with significant 
difficulties in the manufacture of the corrugated pipes for the patch and placing the patches 
downhole. The latter is explained by the fact that if the strength of preliminary bonding of the 
patch to the string is insufficient, during pulling the corrugated patch [illegible] may shift and 
the location of the damage will remain unsealed. 

The device closest to the invention is a device for placing a patch in a well that 
includes a hollow perforated body with an elastic tubular element secured thereon, a patch to 
be expanded, and a 
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locking assembly to keep the patch from moving longitudinally [2]. 

A disadvantage of that device is the poor reliability in operation, associated with 
problems in the design of the patch locking assembly. This may lead to incomplete pressing of 
the patch and jamming of the entire device in the well. 

The aim of the invention is to improve the reliability of operation of the device. 

The aforementioned aun is achieved by the fact that m the device for placing a patch 
downhole, inchiding a hollow perforated body with an elastic tubular element secured thereon, 
a patch to be expanded, and a locking assembly to keep the patch from moving longitudinally, 
the latter is implemented as spring-controlled stops and a bushing secured within the body by 
shear pins, vnth a seat for a ball that will be dropped and recesses on the outer surfece, where 
the body has radial through holes for disposition therein of the spring-controlled stops, 
mounted in the plane of the recesses in the bushing. 

Fig. 1 shows a gaieral view of the device in the run-in portion; Fig. 2 shows the A — 
A section m Fig. 1; 
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Fig. 3 shows the B— B section in Fig. 1; Figs. 4 and 5 show the device in the working 
position; Fig. 6 shows the same, after the work is completed. 

The device (Fig. 1) consists of a composite hollow perforated body 1 with an elastic 
tubular element 2 slipped onto it. On top of elastic element 2 is placed the patch 3 to be 
expanded, fabricated from corrosion-resistant metal having the required strength and dastic 
properties, such as stainless steel. 

Elastic tubular element 2 is secured to body 1 with the help of sleeve coupling 4. In the 
upper portion of body 1, there is a thread for joining [illegible] 5. The lower portion of the 
composite body, having radial holes a and 6, [two illegible words] cap 6 with calibrated orifice 
c. 

The locking assembly to keep patch 3 from moving longitudinally is implemented as 
bushing 7 with seat recesses e and [illegible-2 words] / on the outer surface. Stops 8, 
provided with springs 9, are disposed in through holes h of body 1. Patch 3 is supported[?] on 
stops 8 as the device is lowered downhole. Bushing 7 is restrained from unintended movement 
by shear boh 10. Shear member 1 1, mounted in the lower portion of body 1, serves as a limit 
stop to limit movement of bushmg 1, 

The device operates as follows. 

After the device is lowered downhole on drill pipes or tubing to the required depth, 
ball 12 is tossed into the pipe and lands in seat d of bushing 7, and closes off the central 
channel therein (Fig. 4). Under the action of the pressure of the injected fluid, elastic element 
2 expands and makes contact with patch 3. When a certain pressure is reached in the internal 
cavity of the pipes and elastic element 2, patch 3 is deformed and squeezed against the wall of 
the well, seaUng off the location of damage to the casing or the fluid loss zone. In the case 
when damage to the casing is to be repaired, at the ends of sleeve 3, rubber packing rings are 
placed in the bores to ensure leaktightness of the patch. 

After the section of patch 3 in contact with the working part of elastic element 2 has 
been squeezed against the wall of the well, the pressure of the fluid in the pipes is increased up 
to the value at which shear bolt 10 fails. Then bushing 7 moves downward as far as it will go 
toward shear 
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member 1 1 (Fig. 5). Premature shearing off of member 1 1 on movement of bushing 7 is 
prevented because throttling of the fluid displaced from body 1 by movmg bushing 7 through 
calibrated orifice 6 in cap 6 creates a hydraulic shock absorber, which ensures smooth 
movement of bushing 7 without jarring. In this position of bushing 7 (Fig. 5), recesses e are 
against stops 8. Under the action of springs 9, stops 8 move inside body 1 and drop into 
recesses e of bushing 7 (Fig. 5). In order to deform and tightly squeeze the lower part of patch 
3 against the wail of the well, the pressure in the pipes is released, elastic tubular element 2 
takes on its original shape, then the device is lowered by a certain amount. By heating the fluid 
in the pipe and raising its pressure up to the known limit, the lower part of patch 3 is 
deformed. After the operation of placing the patch is completed and before lifting the tool to 
the surface, the pressure of the fluid in the pipes is raised until bolt 10 shears off, at which 
point bushing 7 moves to the extreme lower position (Fig. 6), Slot /in bushing 7 matches 
radial hole a in body 1 and the inner cavity of the pipes communicates with the casing string — 
borehole annular space, which ensures draining of the tubes when the tool is lifted. Stops 8 
remain in a position for which the tool can be lifted unhindered to the surface. The device is 
prepared for carrying out the next operations of placing patches downhole by moving bushing 
7 to the extreme upper position and replacing shear members 10 and 11 with new ones. For 
convenience of assembly, member 10 can be mounted in body 1 under bushing 7. 

Patch 3 is restrained during lowering of the tool downhole with the help of the 
assembly (elements 7-9) disposed in the lower portion of body 1 (Fig. 1), being the optimal 
embodiment. In addition to the aforementioned, two assemblies may be used, identical in 
design and disposed in the upper and lower portion of body 1 . An embodiment of the restraint 
of sleeve 3 is also possible for which the described assembly is used, disposed in the lower 
part of the body, and the breakable pin that locks sleeve 3 is disposed in its upper part. 
Fracture of the pin and release of sleeve 3 may be accomplished either by deformation of 
elastic element 2 or by moving bushing 7. 
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Use of the proposed device makes it possible to improve the reliability of operation for 
elhnination of leaks in the string or a fluid loss zone by preventing poor quality bonding of the 
patch of the device to the walls of the well. Furthermore, it eliminates the need to fabricate 
expensive corrugated patches on special equipment. 

Thus the technical and economic impact from using the proposed device [several 
illegible words], consumed in elimination of leaks in the string or a fluid loss zone [illegible]. 

Claim 

A device for placing a patch in a well, including a hollow 
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perforated body with an elastic tubular element secured thereon, a patch to be expanded, and 
a locking assembly to keep the patch from moving longitudinally, distinguished by the fact 
that, \vith the aim of improving its reliability in operation, the locking assembly to keep the 
patch from moving longitudinally is unplemented as spring-controlled stops and a bushing, 
secured within the body by shear pins, with a seat for a ball that will be dropped and recesses 
on the outer surface, where the body has radial through holes for disposition therein of the 
spring-controlled stops, mounted in the plane of the recesses in the busMng. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14[?], published 1965. 

2. US Patent No. 3111991, cl. 166-14[?], published 1963 (prototype). 

TRANSLATORS NOTE: 

Cyrillic letters are placed on these figures to identify certain parts, but the blurred copy made 
it impossible to locate most of them for translation. Here is a key for the Russian letters and 
their English equivalents used in the translation of the text: 

a 0 A d & 

a b c d e f 
[figures under columns 5 and 6] 
[see Russian original for figure] 



[see Russian original for figure] 

Fig. 1 A=A 

c[?] 
/[?] 



Fig. 2 
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[see Russian original for figure] 



Russian original for figure] 

B—B 



*[?] 

Fig. 3 Fig. 4 
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[see Russian origiiial for figure] [see Russian original for figure] 
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